Introduction {#Sec1}
============

Lower urinary tract symptoms (LUTS) and urinary incontinence (UI) may have a major impact on quality of life. However, not all individuals with urological complaints seek medical advice. The exact prevalence of complaints probably varies with age and sex, and the prevalence of LUTS/UI among young otherwise healthy nulligravid women has not yet been studied extensively. Previously in our centre we have investigated LUTS in young otherwise healthy men, compared with hypospadias patients as a control group, using the International Prostate Symptom Score (IPSS) and found an unexpectedly high prevalence of LUTS: 7 % had moderate to severe LUTS (IPSS \>7) \[[@CR1]\]. These findings prompted initiation of a comparable study among young nulligravid women.

Knowledge on the prevalence of LUTS in healthy young nulligravid women may be important for establishing what can be considered as 'normal' in the general population; this is particularly important in the context of therapeutic studies. Alternatively, there may be a 'hidden' health problem requiring attention. Therefore, the present study aimed to establish the prevalence of LUTS in young otherwise healthy nulligravid women and, especially, the accompanying burden.

Materials and methods {#Sec2}
=====================

The study was approved by the local ethics committee and written informed consent was obtained from all participants. Between April 2011 and June 2011 young presumably healthy nulligravid female medical students (aged 18--30 years) were recruited at the university by oral announcement of the study. Those interested in participating were invited to our Urology Department. Excluded were females aged \<18 or \>30 years with a history of urological disease, neurological disease, present symptoms of urinary tract infection (UTI), pregnancy or previous pregnancy.

All subjects were asked to fill in the International Consultation on Incontinence Modular Questionnaire for Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) questionnaire \[[@CR2]\]. The questionnaire consists of four questions on bladder filling, three on voiding and five on incontinence. Each question concerning urinary symptoms allows the patient to choose one out of five answers indicating increasing frequency of the particular symptom: 'never' (0), 'occasionally' (1), 'sometimes' (2), 'most of the time' (3), and 'always' (4). The ICIQ-FLUTS has no scoring system or established cut-off points. We considered a score ≥2 (at least sometimes) as positive for having the symptom. Frequency was defined as more than eight micturitions a day. The total sum score of the ICIQ-FLUTS ranges from 0 to 48 (asymptomatic to very symptomatic). Nocturia of two or more, day time frequency of nine or more, and urgency were considered to be storage symptoms, whereas hesitancy, straining, and intermittency were considered to be voiding symptoms.

Each question on symptoms is linked to a question on bother. There are no established cut-off points for the bother score. All subjects also filled in a questionnaire concerning the exclusion criteria: age, urological history, neurological history, pregnancy or previous pregnancy, present UTI.

Statistical analysis was performed with SPSS version 20. Mean values with standard deviation (SD) and median values with interquartile ranges (IQR) were calculated. Correlations were analysed using Spearman's rho. A *p* value of \<0.05 was considered significant. A correlation coefficient of \>0.7 was considered to indicate a strong correlation.

Results {#Sec3}
=======

Initially, 178 students came to the Urology Department to participate. Of these, 19 were excluded: 1 had symptoms of a UTI, 1 had had a pregnancy in the past, 3 were aged ≥30 years, 1 was known to have a neurological disease, and 13 did not fill in the entire questionnaire. The median age of the participants was 22 years (IQR 20--24 years). None of the students had sought medical advice for their urinary symptoms or were planning to do so after filling in the questionnaire.

The results of the ICIQ-FLUTS are presented in Table [1](#Tab1){ref-type="table"}, except those for micturition frequency and nocturia. Nocturia once a night was reported by 29 of the 159 women (18.2 %) and twice a night by 2 (1.3 %); none reported nocturia of more than twice a night. Concerning micturition frequency, 113 women (71.1 %) voided 1 to 6 times a day, 31 (19.5 %) 7 or 8 times a day, 13 (8.2 %) 9 or 10 times a day, and 2 (1.3 %) 11 or 12 times a day. Nine women (5.7 %) had no symptoms at all, i.e. selected 'never' as the answer to every question. Urgency and hesitancy were both reported 'at least sometimes' (i.e. 'sometimes', 'most of the time' or 'always') by 23 women (14.5 %). Bladder pain was experienced 'at least sometimes' by 6 women (3.9 %).Table 1Results of the ICIQ-FLUTS questionnaire, expressed as frequency of occurrence, in the 159 women includedScoreBladder painUrgencyHesitancyStrainingIntermittencyUrinary incontinenceNocturnal enuresisUrgencyStressUnexplained0 (never)123 (77.4 %)51 (32.1 %)60 (37.7 %)110 (69.2 %)124 (78.0 %)126 (79.2 %)113 (71.1 %)156 (98.1 %)159 (100 %)1 (occasionally)30 (18.9 %)85 53.5 %)76 (47.8 %)39 (24.5 %)33 (20.8 %)27 (17.0 %)41 (25.8 %)3 (1.9 %)02 (sometimes)6 (3.8 %)18 (11.3 %)19 (11.9 %)8 (5.0 %)1 (0.6 %)6 (3.8 %)5 (3.1 %)003 (most of the time)03 (1.9 %)4 (2.5 %)1 (0.6 %)000004 (always)02 (1.3 %)01 (0.6 %)1 (0.6 %)0000\>0 (any symptom)36 (22.6 %)108 (67.9 %)99 (62.3 %)49 (30.8 %)35 (22.0 %)33 (20.8 %)46 (28.9 %)3 (1.9 %)0≥2 (at least sometimes)6 (3.8 %)23 (14.5 %)23 (14.5 %)10 (6.2 %)2 (1.2 %)6 (3.8 %)5 (3.1 %)0 (0 %)0 (0 %)Range0--20--40--30--40--40--20--20--1Mean (SD)0.26 (±0.5)0.87 (0.8)0.79 (0.8)0.39 (0.7)0.25 (0.5)0.25 (0.5)0.32 (0.5)0.02 (0.1)0Median (IQR)0 (0--0)1 (0--1)1 (0--1)0 (0--1)0 (0--0)0 (0--0)0 (0--1)0 (0--0)0

Involuntarily loss of urine was reported by 32 women (20.1 %), by 27 (17.0 %) once a week or less, and by 5 (3.1 %) twice a week. None of the women had involuntary loss of urine more than twice a week. The 32 women with involuntary loss of urine were divided into subgroups according to the type of incontinence. Of these 32 women, 16 (50 %) had both stress and urgency UI, 5 (15.6 %) had urgency UI only, 4 (12.5 %) had stress UI only, and 4 (12.5 %) had urgency UI and unexplained UI. One woman had all three types of UI and 2 (6.2 %) had none. None of the women reported nocturnal enuresis.Urgency, hesitancy, straining and intermittency were reported 'at least most of the time' (i.e. 'most of the time' or 'always') by 5 women (3.1 %), 4 women (2.5 %), 2 women (1.3 %) and 1 woman (0.6 %), respectively.

The scores for the different categories were summed, i.e. those for storage subscales, and for voiding and incontinence. The median values for the summed scores for storage complaints were 1 (occasionally, IQR 1--2), voiding complaints 1 (occasionally, IQR 1--2), and incontinence 0 (never, IQR 0--1). The median total score was 4/48 (IQR 2--5).

The bother scores are shown in Table [2](#Tab2){ref-type="table"}. For all bother scores the median value was 0. The highest bother score was for urgency. Table [3](#Tab3){ref-type="table"} shows the bother scores in women with a symptom score of ≥2 ('at least sometimes'), a symptom score of ≥3 ('at least most of the time'), nocturia and frequency. Women with incontinence showed the highest bother score.Table 2Bother scores as measured using the ICIQ-FLUTS questionnaire in the 159 women includedBother scoreNocturiaBladder painUrgencyFrequency ≥9HesitationStrainingIntermittencyUrinary incontinenceNocturnal enuresisOverallUrgencyStressUnexplained0135 (84.9 %)121 (76.1 %)92 (57.9 %)118 (74.2 %)119 (74.8 %)132 (83.0 %)144 (90.6 %)135 (84.9 %)129 (81.1 %)121 (76.1 %)156 (98.1 %)159 (100 %)17 (4.4 %)13 (8.2 %)24 (15.1 %)15 (9.4 %)22 (13.8 %)13 (8.2 %)6 ((3.8 %)6 (3.8 %)10 (6.3 %)13 (8.2 %)-----27 (4.4 %)13 (8.2 %)17 (10.7 %)9 (5.7 %)9 (5.7 %)8 (5.0 %)6 (3.8 %)3 (1.9 %)7 (4.4 %)8 (5.0 %)2 (1.3 %)--33 (1.9 %)5 (3.1 %)12 (7.5 %)6 (3.8 %)3 (1.9 %)2 (1.3 %)1 (0.6 %)3 (1.9 %)4 (2.5 %)7 (4.4 %)----42 (1.3 %)4 (2.5 %)5 (3.1 %)2 (1.3 %)3 (1.9 %)2 (1.3 %)1 (0.6 %)3 (1.9 %)1 (0.6 %)4 (2.5 %)----52 (1.3 %)1 (0.6 %)2 (1.3 %)2 (1.3 %)2 (1.3 %)1 (0.6 %)1 (0.6 %)4 (2.5 %)1 (0.6 %)1 (0.6 %)----61 (0.6 %)1 (0.6 %)4 (2.5 %)3 (1.9 %)1 (0.6 %)------2 (1.3 %)3 (1.9 %)----72 (1.3 %)1 (0.6 %)--2 (1.3 %)------5 (3.1 %)3 (1.9 %)------8----2 (1.3 %)2 (1.3 %)--1 (0.6 %)----2 (1.3 %)2 (1.3 %)1 (0.6 %)--9------------------------10----1 (0.6 %)------------------\>024 (15.1 %)38 (23.9 %)67 (42.1 %)41 (25.8 %)40 (25.2 %)27 (17.0 %)15 (9.4 %)24 (15.1 %)30 (18.9 %)38 (23.9 %)3 (1.9 %)0Range0--70--70--100--80--60--80--50--70--80--80--8Mean (SD)0.43 (1.3)0.55 (1.2)1.09 (1.8)0.74 (1.7)0.48 (1.1)0.35 (1.0)0.19 (0.7)0.55 (1.6)0.59 (1.6)0.66 (1.5)0.08 (0.7)0Median (IQR)0 (0--0)0 (0--0)0 (0--0)0 (0--1)0 (0--1)0 (0--0)0 (0--0)0 (0--0)0 (0--0)0 (0--0)0 (0--0)0Table 3Bother scores in women with a symptom score of ≥2 (i.e. 'sometimes' or more frequently), a symptom score of ≥3 (i.e. 'most of the time' or 'always'), nocturia once or more a night, nocturia twice or more a night, frequency nine times or more a day, and frequency 11 times or more a day, as measured by the ICIQ-FLUTS questionnaireNocturia (times a night)Bladder painUrgencyFrequency (times a day)HesitationStrainingIntermittencyUrinary incontinenceNocturnal enuresisOverallUrgencyStressUnexplained≥1≥2≥2≥3≥2≥3≥9≥11≥2≥3≥2≥3≥2≥3≥2≥3≥2≥3≥2≥3≥2≥3≥2≥3No. of women31260235152234102215060500000Bother score Range0--70--71--7--0--103--100--82--80--60--60--80--80--4--5--7--3--8--1--8---------- Mean (SD)1.9 (2.2)3.5 (5.0)3.2 (2.6)--3.6 (2.9)6.6 (2.6)3.5 (2.8)5 (4.2)1.5 (1.9)3 (2.9)2.0 (2.6)4 (5.7)2.0 (2.8)06.6 (0.9)--6.5 (1.9)--5.2 (3.1)---------- Median (IQR)1 (0--3)--2 (1--6.3)--3 (1--6)6 (4.5--9)3 (0--6)--1 (0--3)3 (0.3--5.81 (0--4)4--7 (6--7)--7 (5.3--8)--6 (2--8)----------

For all questions a positive correlation was found between symptoms and bother. A strong correlation (\>0.7) was found for bladder pain, urgency UI, stress UI and overall UI (Table [4](#Tab4){ref-type="table"}).Table 4Correlation between symptoms and bother measured with Spearman's rhoNocturia ≥2 times a nightBladder painUrgencyFrequency ≥9HesitationStrainingIntermittencyUrinary incontinenceNocturnal enuresisOverallUrgencyStressUnexplainedSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* valueSpearman's rho*p* value0.68\<0.010.93\<0.010.63\<0.010.40\<0.010.41\<0.010.61\<0.010.61\<0.010.85\<0.010.91\<0.010.88\<0.010.66\<0.01--

Discussion {#Sec4}
==========

In this group of young healthy nulligravid women the vast majority (94.3 %) reported some kind of LUTS or UI; only 5.7 % of women had no symptoms at all. Furthermore, 40.9 % of the group had one or more complaints at least sometimes. Comparing these results with those of similar studies among young women, more women had incontinence, urgency, hesitancy and straining, but fewer had nocturia, frequency and intermittency \[[@CR3]--[@CR9]\]. However, the results of previous studies are not consistent. For example, the reported prevalence of UI ranges from 3.4 % to 20.1 %, urgency from 3 % to 19.5 %, hesitancy from 9.3 % to 14.1 %, straining from 1.5 % to 14.1 %, nocturia from 9.5 % to 9 %, frequency from 7 % to 46.1 % and intermittency from 1.6 % to 31.5 % \[[@CR3]--[@CR9]\]. In the present study, LUTS was defined as being present when it was reported to occur 'at least sometimes'. In other studies different definitions/thresholds, different surveys and different administration techniques have been used. For example, Liao et al. defined the presence of LUTS as the self-reported occurrence during the past 12 months, using a self-developed (paper) questionnaire \[[@CR6]\]. Irwin et al. asked whether or not symptoms were experienced using a self-developed questionnaire; their subjects were interviewed by telephone \[[@CR5]\]. Chuang and Kuo used the IPSS questionnaire and face-to-face interviews with their participants \[[@CR3]\]. However, the grade of symptom severity was often not adequately described or differed between these studies. Moreover, the use of different questionnaires, definitions and methodologies make comparison with other studies and interpretation of results difficult. Furthermore, the populations differed between studies regarding age, ethnicity and social background.

In the present study 9.5 % of the women had a daytime frequency of ≥9, whereas others have reported subject experiencing frequency ranging from 7--57.1 % \[[@CR3], [@CR5]--[@CR7], [@CR9]\]. However, these results should be interpreted with caution because no information on daily fluid intake was available in the present nor in the other studies. In this study, UI of any type and frequency were reported by 20.1 % of women (with 3.1 % experiencing urinary loss at least twice a week), whereas in other studies UI of any type and frequency have been reported by 3.4--20.1 % of women \[[@CR4]--[@CR9]\]. However, definitions may have been different between the studies. In the present study, slightly more women reported urgency UI than stress UI; this might be because the women were aged ≤30 years and nulligravid. A study among young nulligravid women conducted by O'Halloran et al. revealed the opposite: slightly more women reported stress UI than urgency UI \[[@CR8]\]. A remarkable finding is that two women who reported UI at least sometimes (more often than never), reported that they never experienced the different types of UI when differentiated into subgroups; we have no clear explanation for this finding.

In this study, 18.2 % of the women reported nocturia once a night and 1.3 % twice a night; none reported nocturia more than twice a night. The clinical relevance of only one episode of nocturia per night is yet to be determined. However, given the large decrease in prevalence of nocturia when the definition was changed from at least one micturition to two or more micturitions per night, suggests that one micturition per night is part of the normal spectrum. Other studies comparing nocturia with bother have shown that one micturition per night does not identify persons with bothersome nocturia and thus is not a suitable criterion for clinically relevant nocturia \[[@CR10], [@CR11]\].

In the present study, for all questions a positive correlation was found between symptoms and bother, most strongly between bladder pain and urgency UI. Bother scores were highest in women experiencing incontinence and storage symptoms at least sometimes, whereas those with voiding symptoms had relatively low bother scores. The presence of urgency UI had slightly more influence on bother scores than stress UI. It has been reported that women with UI and overactive bladder symptoms show lower physical and mental health scores than women without these symptoms \[[@CR8], [@CR12]\]. Studies of the effects of UI on the quality of life have shown that mixed UI is more bothersome than urgency UI or stress UI alone, and that urgency UI alone is more bothersome than stress UI alone \[[@CR12]--[@CR15]\].

In general, the women in this study had higher symptom scores than bother scores; this might imply that their perceived symptoms were not always annoying but may have been interpreted as physiological. In the present study, if a symptom was scored as 'sometimes' or more frequently, that symptom was defined as (relevantly) present. Choosing another threshold, for example 'most of the time', lowers the prevalence. In our opinion, a symptom occurring 'sometimes' is relevant. And as expected, if a symptom occurred more often, the bother score was higher. However, as there is no established cut-off point for the ICIQ questionnaires, this issue remains debatable.

The present study population consisted of females not seeking medical advice for LUTS, so the question arises as to whether a symptom should be called a complaint or whether it should be considered as 'normal'. The fact that the bother scores were relatively low indicates that not all symptoms were complaints. On the other hand, reluctance and shame may play a role in women not seeking medical advice.

The results of the present study should be viewed within the context of its limitations. First, only medical students were invited to participate, mainly for logistical reasons. This group may not be representative of the general population, mainly because of a higher educational level and (perhaps) social values that might differ from those of the general population. O'Halloran et al. \[[@CR8]\] found that in a population of young nulligravid women, incontinence was slightly more common in students than in nonstudents. In our group of medical students, some additional knowledge/training in urology and awareness of urological signs and symptoms can be assumed. These factors may have influenced the outcomes. A limitation concerning other factors that could have influenced LUTS is that we had no information about sexual activity, BMI and smoking or drug use. Another limitation is the use of self-reporting to measure LUTS. There is evidence that self-reports are vulnerable to inaccuracy relative to the criterion standard of a physician diagnosis based on assessment of patient history and urodynamic evaluation \[[@CR16], [@CR17]\]. However, the use of physician diagnosis would have introduced a degree of subjectivity and changes on the bother scale. Also, our results might have differed slightly had information been collected by telephone, mail, or via face-to-face interviews \[[@CR18], [@CR19]\]. In addition, because we recruited participants via an announcement in the medical school, no information was available on the response rate. Some individuals who were invited declined to participate, possibly creating some selection bias. We have no further information on the candidates who did not participate.

In conclusion, in this presumably healthy group of young nulligravid women the prevalence of LUTS and UI was high, although with relatively low bother. These findings should be taken into account in therapeutic studies in a comparable age group. Furthermore, the presence of LUTS or UI in this study population appears to be no reason to seek medical advice.

We thank Miss M.A. de Wilde for her help collecting the questionnaires in the Urology Department.

Conflicts of interest {#FPar1}
=====================

The authors report no conflicts of interest.

Financial support {#d30e2183}
=================

No financial support was obtained for this study.
